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Description 
BACKLIGHT MODULE 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention provides a backlight module, and 

more particularly, relates to a backlight module utilized in 
a liquid crystal display (LCD) such that high transmittance 
and sufficient brightness are achieved. 

[0003] 2. Description of the Prior Art 

[0004] a typical prior art liquid crystal display comprises a trans- 
parent electrode pair, a liquid crystal layer disposed be- 
tween the transparent electrode pair, and two polarizers 
disposed on a front side and a back side of the liquid 
crystal display. The liquid crystal display usually com- 
prises a light source for emitting white light. In order to 
present different colors red color filters, green color fil- 
ters, and blue color filters, patterned in a mosaic or pat- 
terned in a stripe, are formed on a surface of the trans- 
parent electrode pair in the prior art liquid crystal display. 



When liquid crystal molecules in the liquid crystal layer are 
affected by a potential difference between the transparent 
electrode pair to align in a specific state, the white light 
emitted from the light source penetrates the liquid crystal 
layer and reach each of the color filters. Each of the color 
filters allows red light, green light, or blue light, all having 
different wavelengths from each other, to pass to produce 
color images. 

[0005] please refer to Fig.l, which is a structural schematic dia- 
gram of a liquid crystal display 10 according to the prior 
art. The prior art liquid crystal display 10 comprises a 
backlight module 12 for emitting white light 13, a first 
polarizer 14 for screening light having a specific orienta- 
tion from the white light 13 emitted from the backlight 
module 12, and a second polarizer 16 for receiving light 
having the specific orientation screened by the first polar- 
izer 14. A first transparent substrate 18 composed of 
transparent materials, such as glass and other materials; a 
first transparent electrode 20 composed of indium tin ox- 
ide (ITO); a liquid crystal layer 22; a second transparent 
electrode 24; an overcoat layer 26 composed of transpar- 
ent resin; a color filter layer 28 constituted by red color 
filters 28R, green color filters 28G, and blue color filters 



28B; and a second transparent substrate 30 are disposed, 
from bottom to top, between the first polarizer 14 and the 
second polarizer 16. The red color filters 28R, the green 
color filters 28G, and the blue color filters 28B are ar- 
ranged with regularity and a position of each of the color 
filters corresponds to a position of each of a plurality of 
pixel electrodes (not shown) arranged in array on the first 
transparent electrode 20. A light-impermeable layer 32 is 
provided between the adjacent color filters. 
[0006] The prior art liquid crystal display 10 utilizes a cold cath- 
ode fluorescent light lamp (CCFL)as a backlight module 
12. Invisible light having a wavelength shorter than ap- 
proximately 400nm is first produced by the backlight 
module 12 before being transformed into white light 13. 
During the transformation, energy loss readily occurs. 
Moreover, the energy loss problem becomes serious when 
white light 13 emitted from the backlight module 12 
passes through the red color filters 28R, the green color 
filters 28G, or the blue color filters 28B to respectively 
display red light 34R, green light 34G, or blue light 34B 
because only a portion of light having a specific wave- 
length can pass through each of the red color filters 28R, 
the green color filters 28G, and the blue color filters 28B. 



The intensity of red light 34R, green light 34G, and blue 
light 34B passing through each of the red color filters 
28R, the green color filters 28G, and the blue color filters 
28B respectively is reduced by over one third of the inten- 
sity of the white light 13 emitted from the backlight mod- 
ule 12. Therefore, the prior art liquid crystal display 10 
has the problems of low transmittance and insufficient 

brightness. 
Summary of Invention 

[0007] | t j S an object of the claimed invention to provide a back- 
light module utilized in a liquid crystal display to produce 
color images without utilizing color filters so as to resolve 
the above-mentioned low transmittance problem and in- 
sufficient brightness problem. 

[0008] According to the claimed invention, the claimed invention 
backlight module comprises an assembly of a rear sub- 
strate and a front substrate, and a hermetic discharge gap 
is formed there between and mounted with power elec- 
trodes. The present invention further comprises a dis- 
charge gas filled in the discharge gap, and a plurality of 
fluorescent layers of different color emissions disposed on 
a surface of the assembly of the rear substrate and front 
substrate. The discharge gas is discharged by the power 



electrodes. 

[0009] | n the claimed invention liquid crystal display, different 
fluorescent materials are formed in the backlight module. 
By utilizing the wavelength transforming characteristics of 
each of the fluorescent materials, the backlight module is 
able to directly provide red light, green light, and blue 
light to each of the pixel cells on the liquid crystal panel. 
As a result, the present invention liquid crystal display 
does not utilize color filters to produce a color image and 
thus improves the low transmittance and the insufficient 
brightness problems, which are frequently seen in the 
prior art liquid crystal displays and greatly affect these 
displays. 

[0010] These and other objectives of the present invention will no 

doubt become obvious to those of ordinary skill in the art 

after having read the following detailed description of the 

preferred embodiment which is illustrated in the various 

figures and drawings. 
Brief Description of Drawings 

[0011] pig.l is a structural schematic diagram of a liquid crystal 

display according to the prior art. 
[0012] pig. 2 is a structural schematic diagram of a liquid crystal 

display according to a first preferred embodiment of the 



present invention. 

[0013] pig. 3 to Fig. 6 are schematic diagrams of arrangements of 
fluorescent materials according to the first preferred em- 
bodiment of the present invention. 

[0014] pig. 7 is a structural schematic diagram of a liquid crystal 

display according to a second preferred embodiment of 

the present invention. 
Detailed Description 

[0015] please refer to Fig. 2. Fig. 2 is a structural schematic dia- 
gram of a liquid crystal display 50 according to a first 
preferred embodiment of the present invention. The 
present invention liquid crystal display 50 comprises a 
backlight module 52, a prism layer 54 disposed above the 
backlight module 52 for converging light emitted from the 
backlight module 52, and a liquid crystal panel 56 dis- 
posed above the prism layer 54. The liquid crystal panel 
56 comprises a first polarizer 58, a first glass substrate 
60, a liquid crystal layer 62, a second glass substrate 64, 
and a second polarizer 66. A plurality of pixel cells (not 
shown) are disposed on the liquid crystal panel 56 and 
each of the pixel cells (not shown) is driven by a thin film 
transistor (not shown) formed on a surface of the second 
glass substrate 64 or on a surface of the first glass sub- 



strate 60. 

[0016] As shown in Fig. 2, the backlight module 52 comprises a 
rear substrate 68 composed of transparent materials in- 
cluding glass or non-transparent materials; a front sub- 
strate 70 composed of transparent materials, such as 
glass and other materials, disposed parallel with and 
spaced apart from the rear substrate 68; a first reflective 
layer 72 composed of reflective materials (e.g. aluminum 
oxide) disposed on a surface of the rear substrate 68; a 
fluorescent material layer 74 including at least one first 
fluorescent material 75, at least one second fluorescent 
material 76, and at least one third fluorescent material 77 
disposed on a surface of the front substrate 70 facing the 
first reflective layer 72; and a second reflective layer 78 
composed of reflective materials (e.g. aluminum oxide) 
and comprising a plurality of openings 79 disposed on a 
surface of the fluorescent material layer 74. Actually, the 
rear substrate 68 and the front substrate 70 may be re- 
garded as an assembly, and a hermitic discharge gap 81 is 
formed between the rear substrate 68, the front substrate 
70, and other elements (not shown). The first fluorescent 
material 75, the second fluorescent material 76, and the 
third fluorescent material 77 are used for different color 



emissions. In addition, power electrodes (not shown) are 
mounted on both sides of the discharge gap 81 to dis- 
charge a discharge gas filled in the discharge gap 81. 

[0017] a transparent overcoat layer (e.g. a magnesium oxide 

layer, MgO layer, not shown) is provided between the sec- 
ond reflective layer 78 and the fluorescent material layer 
74 to protect the fluorescent material layer 74. A position 
of each of the openings 79 corresponds to a position of 
each of the first fluorescent material 75, the second fluo- 
rescent material 76, and the third fluorescent material 77 
and corresponds to a position of each pixel cell (not 
shown) on the liquid crystal panel 56. 

[0018] The backlight module 52 comprises a cold cathode flat 
fluorescence lamp (CCFFL) or a light emitting diode (LED) 
for use as a luminous body (not shown). In the first pre- 
ferred embodiment of the present invention, the cold 
cathode flat fluorescent lamp is adapted as the luminous 
body. A plurality of mercury (Hg) atoms filled in the dis- 
charge gap 81 between the rear substrate 68 and the 
front substrate 70 are excited to produce ultraviolet rays 
having a wavelength of approximately 350 to 375 nm. In 
addition, an inert gas may be filled in the discharge gap 
81 between the rear substrate 68 and the front substrate 



70 and be excited to produce ultraviolet rays having a 
wavelength of approximately 145 nm. In order to achieve 
the same result, an already developed mercury free lamp, 
which is filled with an inert gas, may be excited to pro- 
duce invisible light having a wavelength shorter than ap- 
proximately 400nm. 
[0019] The above-mentioned light emitted from the luminous 
body enters the fluorescent material layer 74 through 
each of the openings 79. Due to the different wavelength 
transforming characteristics of the first fluorescent mate- 
rial 75, the second fluorescent material 76, and the third 
fluorescent material 77 in the fluorescent material layer 
74, each of the first fluorescent material 75, the second 
fluorescent material 76, and the third fluorescent material 
77 transforms the light emitted from the luminous body 
into red light 80R having a wavelength longer than 
600nm, green light 80G having a wavelength between 500 
and 600nm, and blue light 80B having a wavelength be- 
tween 400 and 500nm respectively. Red light 80R, green 
light 80G, and blue light 80B is provided to each of the 
corresponding pixel cells (not shown) on the liquid crystal 
panel 56. 

[0020] According to a design requirement of the liquid crystal 



display 50, the first fluorescent material 75, the second 
fluorescent material 76, and the third fluorescent material 
77 in the fluorescent material layer 74 may be patterned 
in different arrangements. Referring to Fig. 3 to Fig. 6, 
schematic diagrams of arrangements of fluorescent mate- 
rials 75,76,77 according to the first preferred embodi- 
ment of the present invention are shown. As shown in 
Fig. 3, the first fluorescent material 75, the second fluo- 
rescent material 76, and the third fluorescent material 77 
are patterned in a mosaic (mosaic type). As shown in 
Fig. 4, the first fluorescent material 75, the second fluo- 
rescent material 76, and the third fluorescent material 77 
are patterned in a triangular arrangement (delta type). As 
shown in Fig. 5, the first fluorescent material 75, the sec- 
ond fluorescent material 76, and the third fluorescent ma- 
terial 77 are patterned in a first stripe (stripe type I). As 
shown in Fig. 6, the first fluorescent material 75, the sec- 
ond fluorescent material 76, and the third fluorescent ma- 
terial 77 are patterned in a second stripe (stripe type II). 
[0021] | n addition, light may be reflected by the rear substrate 
68, rather than by the first reflective layer 72. Therefore, 
the first reflective layer 72 is not necessarily to be dis- 
posed on the rear substrate 68. Furthermore, a plurality of 



openings (not shown) may be formed in the fluorescent 
material layer 74. Each of the first fluorescent material 75, 
the second fluorescent material 76, and the third fluores- 
cent material 77 is parted by the opening (not shown), 
and a position of each pixel cell (not shown) corresponds 
to the fluorescent material layer 74 between each opening 
(not shown). In this case, the second reflective layer 78 is 
omitted, and a light-shielding layer (not shown), which is 
also used as a reflective layer, is disposed between each 
of the two adjacent first fluorescent material 75, second 
fluorescent material 76, and third fluorescent material 77. 
Under the circumstances, light is reflected by the light- 
shielding layer (not shown), rather than by the second re- 
flective layer 78. At the same time, the light-shielding 
layer (not shown) will effectively divide light of different 
colors emitted from the first fluorescent material 75, the 
second fluorescent material 76, and the third fluorescent 
material 77 to prevent the cross talk phenomenon. How- 
ever, when the light-shielding layer (not shown) is a black 
matrix, the occurrence of cross talk is prevented but light 
cannot be reflected by the light-shielding layer (not 
shown). 

[0022] The same design may be applied to the rear substrate 68. 



That means, another fluorescent material layer (not 
shown) including a plurality of openings (not shown) cor- 
responding to the openings (not shown) in the fluorescent 
material layer 74 may be disposed on the surface of the 
rear substrate 68. Each first fluorescent material (not 
shown), each second fluorescent material (not shown), 
and each third fluorescent material (not shown) in this 
fluorescent material layer (not shown) is parted by the 
opening (not shown), and a position of each pixel cell (not 
shown) corresponds to the fluorescent material layer 74 
between each opening (not shown)in the fluorescent ma- 
terial layer 74. Similarly, the first reflective layer 72 is 
omitted and light is reflected by many other light- 
shielding layers (not shown), rather than by the first re- 
flective layer 72. Or these other light-shielding layers are 
only used for preventing the cross talk phenomenon. 
[0023] please refer to Fig. 7. Fig. 7 is a structural schematic dia- 
gram of a liquid crystal display 100 according to a second 
preferred embodiment of the present invention. The 
present invention liquid crystal display 100 comprises a 
backlight module 102, a prism layer 104 disposed above 
the backlight module 102 for converging light emitted 
from the backlight module 102, and a liquid crystal panel 



106 disposed above the prism layer 104. The liquid crys- 
tal panel 106 comprises a first polarizer 108, a first glass 
substrate 110, a liquid crystal layer 112, a second glass 
substrate 114, and a second polarizer 116. A plurality of 
pixel cells (not shown) are disposed on the liquid crystal 
panel 106 and each of the pixel cells (not shown) is driven 
by a thin film transistor (not shown) formed on a surface 
of the second glass substrate 114 or on a surface of the 
first substrate glass substrate 110. 
[0024] a s shown in Fig. 7, the backlight module 102 comprises a 
rear substrate 118 composed of transparent materials or 
non-transparent materials; a front substrate 120 com- 
posed of transparent materials disposed parallel with and 
spaced apart from the rear substrate 118; a first reflective 
layer 122 composed of aluminum oxide disposed on a 
surface of the rear substrate 118; a second reflective layer 
124 composed of aluminum oxide and comprising a plu- 
rality of openings 125 disposed on a surface of the front 
substrate 120; and a fluorescent material layer 126 in- 
cluding at least one first fluorescent material 127, at least 
one second fluorescent material 128, and at least one 
third fluorescent material 129 disposed on a surface of 
the second reflective layer 124. 



[0025] a magnesium oxide layer (MgO layer, not shown) is pro- 
vided between the second reflective layer 124 and the flu- 
orescent material layer 126 to protect the fluorescent ma- 
terial layer 126. A position of each of the openings 125 
corresponds to a position of each of the first fluorescent 
material 127, the second fluorescent material 128, and 
the third fluorescent material 129 and corresponds to a 
position of each pixel cell (not shown) on the liquid crystal 
panel 106. Actually, the rear substrate 118 and the front 
substrate 120 may be regarded as an assembly, and a 
hermitic discharge gap 121 is formed between the rear 
substrate 118, the front substrate 120, and other ele- 
ments (not shown). The first fluorescent material 127, the 
second fluorescent material 128, and the third fluorescent 
material 129 are used for different color emissions. In ad- 
dition, power electrodes (not shown) are mounted on both 
sides of the discharge gap 121 to discharge a discharge 
gas filled in the discharge gap 121. 

[° 026 ] Similar to the first preferred embodiment, the backlight 
module 102 comprises a cold cathode flat fluorescence 
lamp (CCFFL) as a luminous body. The first fluorescent 
material 127, the second fluorescent material 128, and 
the third fluorescent material 129, patterned in different 



arrangements, transform the light emitted from the lumi- 
nous body into red light 130R, green light 130G, and blue 
light 130B respectively. According to the second preferred 
embodiment of the present invention, the fluorescent ma- 
terial layer 126 in the backlight module 102 is formed on 
a surface of the front substrate 120 facing the prism layer 
104. Therefore, the divergent angles of red light 130R, 
green light 130G, and blue light 130B, produced by the 
first fluorescent material 127, the second fluorescent ma- 
terial 128, and the third fluorescent material 129 respec- 
tively are smaller, resulting in better convergence. The 
cross talk phenomenon is thus avoided when red light 
130R, green light 130G, and blue light 130B is provided to 
each of the corresponding pixel cells (not shown) on the 
liquid crystal panel 106. 
[0027] | t j S worth noticing that if the cold cathode flat fluores- 
cence lamp is adapted as the luminous body of the back- 
light module 102 in the second preferred embodiment of 
the present invention, the front substrate 120 should be 
composed of transparent materials permeable to ultravio- 
let rays, such as quartz or another material. In addition, 
light may be reflected by the rear substrate 118, rather 
than by the first reflective layer 122. Therefore, the first 



reflective layer 122 is not necessarily to be disposed on 
the rear substrate 118. 

[0028] The present invention liquid crystal display comprises a 
backlight module, a prism layer, and a liquid crystal panel 
having a plurality of pixel cells. A fluorescent material 
layer is formed on a surface of the front substrate in the 
backlight module (and the fluorescent material layer may 
be formed on a surface of the rear substrate).The fluores- 
cent material layer compriese a first fluorescent material, 
a second fluorescent material, and a third fluorescent ma- 
terial to transfer the light emitted from the luminous body 
in the backlight module into red light, green light, and 
blue light respectively. Red light, green light, and blue 
light are provided to each of the corresponding pixel cells 
on the liquid crystal panel. 

[0029] Compared to the prior art liquid crystal display, the 

present invention liquid crystal display is characterized in 
forming different fluorescent materials in the backlight 
module. By utilizing the wavelength transforming charac- 
teristics of each of the fluorescent materials, the backlight 
module is able to directly provide red light, green light, 
and blue light to each of the pixel cells on the liquid crys- 
tal panel. Therefore, the present invention liquid crystal 



display does not require color filters to produce a color 
image, and thus solves the low transmittance problem and 
the insufficient brightness problem which are frequently 
seen in the prior art liquid crystal display. 
[0030] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



